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The act of 
gathering, 
organizing and 
maintaining a 
collection of 
"resources" around 
a theme or a topic 
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Resources: information + data 



Role of Curated data: Situational 
Awareness Perspective 

* Situational Awareness or Common Operating 
Picture - "describe getting real-time tactical 
information into the hands of the warfighter [or 
first responder] .. This information has to be part 
of a seamless pipeline of data which spans the 
breadth of permission planning, mission 
rehearsal, and mission execution." 


Dusseau, D, J A Negro, and B Clinton. 2001. "Designing User Friendly 
Situational Awareness Products." Digital Avionics Systems, 2001. 
DASC. 20th Conference, doi: 10. 1109/DASC.2001. 963367. 


Role of Curated data: Emergency 
Management Perspective 


Leppaniemi, J, P Linna, J Soini, and H Jaakkola. 2009. "Toward a Flexible Service- 
Oriented Reference Architecture for Situational Awareness Systems in Distributed 
Disaster Knowledge Management." Management of Engineering & Technology, 
2009. PICMET 2009. Portland International Conference on. 
doi: 10. 1109/PICMET.2009. 5262023. 

• Emergency functions are three types: 

o strategic - that focus on high level coordination of emergency management 
o Tactical - immediate activities in response 

o Operational - management and decision support functions and activities for 
coordination, prioritization and supporting tactical level functions. 

• Good quality and a sufficient amount of timely, accurate and reliable 
information is necessary for successful operations at this level 

• Challenges: 

o Comprehensive approach that takes into account Technological, Sociological and 
Organizational aspects 

o Types and nature of the information needed 

o Integration of public and international ad-hoc participants to the knowledge 
management system 


Disaster Response Process 


Key needs of 
those 

responding to 
emergencies: 

• Absorb 
information 
quickly 

• Make sense 
of its 


and reliability 
• Decide 


Carver, Liz, and Murray Turoff. 2007. "Human-Computer Interaction: The Human and 
Computer As a Team in Emergency Management Information Systems." Common. ACM 
50 (3) (March): 33-38. doi: 10.1145/1226736.1226761. 
http://doi.acm.org/10.1145/1226736.1226761. 
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actions 
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Data and Inforination 
fusion - how to 
display and visualize 
value, impacts, 
reliability, currency, 
and so forth 


aversion/ 
mitigation 

Risk perception 

Risk and threat 
assessment 


Collaborative 

planning 


What- if scenario 
testing 


E- Briefing and 
tasking 


Cross -agency 
collaboration and 
sharing 

HCI 


Metrics for trust 
and confidence in 
information, 
assessment of 
reliability 


Prioritization and 
dealing with info 
overload 


Knowledge sharing ■ 
with who? 
how much! 
Push and pull 


Impact assessment 


Logistics and 
resource allocation 


Information fusion 


Effects -based 
planning 


Situation awareness 


Determining reality 


Ontology-based 

information 

exchange 

Virtual teams 

Training and awareness 


Decision supjport - 
cognitive task analysis 
and modeling to 
aid in multi-criteria 
decision analysis 


Data display and 
visualization 

Situation awareness 

Public perception of risk 
Handling the media 

Crowd behaviors and 
evacuation 


Communication infrastructure + Communication protocols + Communication behaviors 








Challenges to: “Building and 
Understanding the Picture” 


• Providing ways to gather accurate and timely 
information 

• Information prioritization- what is useful? what is 
not? 

• Can data and information curation help? 

• Can it be automated to filter noise? 

• How to best present data/information? 


Becomes a specialized search and 
information display problem 


Information Seeking Modeis 

Standard Model 

• Identifying the problem (task) 

• Articulating the information need 

• Formulating the result 

• Evaluating the result 




£ Drawback - assumption that the task remains the same 
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Information Seeking Modeis 

Dynamic Model (Bates, 1989) 

• User's needs evolve during the process as they 
interact with the information. 

• Analogous to animal foraging for food - learning 
as they move from one food resource to another 

o Information foraging 



Interaction with information leads to new unanticipated goals - 
“discovery of latent needs" 

^^l-MD^^tes, "The Design of Browsing and Berry picking Techniques for the Online Search Interface," 
Rev., vol. 13, no. 5, pp. 407-431, 1989 


Sensemaking 

Behavior generally applied to intelligence analyst 
and other knowledge workers related to information 
seeking and use (Bates, 1983) 

Framework for sense-making for intelligence analyst 
(Pirolli and Card, 2005) 

o Shoebox - gathering relevant documents into a single 
collection 

o Evidence file - shoebox is curated to be filtered further 

o Schema - building a model on how all the information fits 

• Scientific data search - how all the retrieved data fits 
into the experiment 


B. Dervin, "An overview of sense-making research: Concepts, methods and results," in Annual Meeting 
of the International Communication Association, Dallas, TX, 1983 

P. Pirolli and S. Card, "The Sensemaking Process and Leverage Points for Analyst Technology as Identified 

Task Analysis 3333 Coyote Hill Road 2 . A Notional Model of Analyst Sense- making," 
AiioSca^ings of the 2005 International Conference on Intelligence Analysis, Mclean, VA, 2005. 


Data Search Problems: 
Information Seeking Perspective 


Most data search 
interfaces are built 
based on the standard 
model 

No notion of "discovery 
of latent needs" 
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Can we apply the dynamic model and Sense-making 
framework for data search in Earth Science? 
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Data Albums Concept 
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Data Albums Tool 



Curation 

Customization 


Information 

Visualization 


Views 


Integrates the "Shoebox" 
and the "Evidence File" 
sensemaking concepts 

Discovery and aggregation 
tool that autogenerates 
"Data Albums" 

• .. is a compiled collection of 

data, information, and tools 
around an event or a theme 
to support scientific research. 


Aggregated results are presented with 
visual interactive interfaces to support: 

• “discovery of latent needs” 

• Dual coding theory - information is best 
grasped when presented in two modalities 


Different curated distributed 
resources are semantically 
filtered using an application 
ontology. 

• used both for query 

expansion and for relevancy 
ranking text mining algorithm 



Service Presentation 
Data Layer Layer Layer 


Architecture 



RESTful Data Provider Broker 


Analytics Broker 


SQL/NoSQL Databases 

Ontology Based 
Relevancy Ranker 

BuildDB Engine 

bCHU 

Search 

YouTube 

Broker 

Wikipedia 

Broker 

HURD AT 
Broker 

Rule based Data 
Extracting 
&r^ker 
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Distributed Resources 


Web Server Browser 



Ontology- based Relevancy 
Ranking Service 


Designed as a general service that can be 
customized for specific applications. 

Utilizes an algorithm that combines ontology based 
and traditional statistical score to estimate relevancy 
of a resource (Bouramoul and Kholladi, 2012; 
Shamsfard et al., 2006) 


A. Bouramoul and M. Kholladi, "An ontology-based approach for semantic ranking of the web search 
engines results," in 2012 International Conference on Multimedia Computing and Systems (ICMCS), 
2012. 

Shamsfard, A. Nematzadeh, and S. Motiee, "ORank : An Ontology Based System for Ranking 
uments," International Journal of Computer Science, vol. 1, no. 3, pp. 225-231, 2006. 






Data Albums Applications: 
Retrospective Analysis 


• Catalog of Hurricane Case Studies at NASA 
GHRC 

• Severe Weather Case study generator at 
NASA's SPoRT Center 


Catalog of 
Hurricane 
Case Studies 
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Analytics 
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Interactive Box Plot 


YEAR: 

1970 


Boxplot Parameters: 
Pressure 


Drill-through-to-detail 

(Boxplot) 

W Drill to Months 

Download Box Plot as PNG 
^ Download Plots 
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Analytics to explore and find events based on measured 
parameters 
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Compare year, categories, duration 
(Dual encoding theory) 


Visual faceted search for Hurricanes 
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Bubble View 




Search the catalog visually to find events of interest 
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Storm Statistics & Multimedia 


Hurricane Sandy was the deadliest and most destructive hurricane of the 2012 Atlantic hurricane season, as w^ll as the second-costliest hurricane in United States history. Class 
Cuba. While it was a Category^ 2 storm off the coast of the Northeastern United States, the storm became the largest Atlantic hurricane on record (as measured by diameter, with 
Katrina. At least 2S6 people w’ere killed along the path of the storm in se\^en countries. iTie severe and widespread damage the storm caused in the United States, as well as its uj 


MODIS Map Classic Map 


Data Album: Hurricane Sar 





Information aggregated from the web - 
Wikipedia, Youtube etc. 
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Collections based on Keywords or Instruments 


Filter the list by keywords, 
platforms 
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Get links to AD Granules Get LMs to Selected Granules 
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Listing of actual data files with links 
to download 



Severe Weather Case Study 
Generator for NASA’s SPoRT Center 


• Center conducts research on unique NASA products 
and capabilities that can be transitioned to the 
operational community to solve forecast problems 

• Center tests the impact of the NASA datasets on the 
forecast to ensure and this evaluation process 
involves use of detailed case studies 

• For each case study SPoRT researchers need to search 
for forecast texts from National Weather Service 
(NWS) describing the atmospheric conditions before 
and during the storm, other literature that may have 
been written about the event (including news reports, 
conference papers, or peer-reviewed journal articles), 
model input data, satellite and in-situ observations, 
and verification data— a time-consuming process 
that can take days. 



Severe Weather Case Study Generator 


Data Albums for Severe Storm Case Study 

Compiled collections of iniormation for severe storms 
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Search for events based on 
Storm reports - Hail, Wind and 
Tornado damage 
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Data Album: April 27, 2011 

Data Albums for Severe Storm Case Study 

Showing the compiled collections of information for events on Apr 27, 2011 
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Sa5 URGENT - WMEDIAK BROADCAST REQUESKD TORNADO WATCH NUMBER 225 NWS STORM PREDJCnON CENKR 
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MISSISSIPPI SOUTHERN MEOLE KNNESSEE EFFECTl’.E THIS WEDNESDAY MORNING FROM 225 AM UNTK 800 AM CDT. 
TORKADCES...HAIL TO 2 INCHES IN DIAMEKR-THUNDERSTORM WD« GUSTS TO Bfl HPH...AND DANGEROUS UGHTNING 
ARE POSSIBU IN T>€SE AREAS. THE TORNADO WATCH AREA IS APPROXIMATaY ALONG AND 95 STATUK MILES EAST AND 
WEST OF A UNE FROM 25 HUES NORTH NORTHEAST OF HUNTSVELE ALABAMA TO 55 MILES EAST SOUTHEAST OF 
. NATCHEZ MISSISSIPPI. FOR A COWLEK DEPICnON OF THE WATCH SEE THE ASSOOAKD WATCH OUTUNE UPDAK 
■ [WOUS64 KWNS WOU5). REHBIBER..A TORNADO WATCH MEANS CONDOIONS ARE FA^DRABLE FOR TORMADOES AND 
. SEVERE THWfflERSTORMS IN AND aOSE TO THE WATCH AREA. PERSONS IN THESE AREAS SHOULD BE ON THE LOOKOUT 
FOR THREAKNING WEATHER CONOmOHS AND LISKN FOR UTER STAKHENTS AND POSSIBLE WARNINGS. OTHBt 
WATCH INFORHATION...CONTINUE... WW 222. .. WW 223 ... WW 224 ... DISCUSSION...WEa-OEVELOPEO UNEAR MCS WITH 

01BEDCED BOW/SWERCEU STRUCTURES WIU UKELY PERSIST THROUC 

WRN'NRN AL STRONG VERTICAL SHEAR AND SUFFIOBJT INSTABILTIV W 
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2 INCHES. EXTREME TURBULENCE AND SURFACE WIND GUSTS TO 70 KNC 
VECTOR 25045. .„THOHPSON 
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OT Im NWS STORM PREKCnON CENKR NORHSN OK 

0329 AM l|0156AHCDTWH)APR27 2011 

CUT ||Afi£ASAFFECTED..SRN MS THROUGH WCNTRL AND NRNAL 

0433 AM II C0NCERNIN6..5EVERE POKNT1«....TORNADO WATCH LDtELY 

CUT “ VALID 270656Z-270800Z 

0619 AM SEVERE THREAT EXPECTED TO SPREAD THROUGH SRN 

OJT MS_.CNTRLARDNRNAL 

0625 AM during THE EARLY MORNING. DAMAGING WIND AND ISOUKD 

CUT TORNADOES WILL 

0839 AM BE THE HAW THIKAT5. A NEW TORNADO WATDIWia LIKELY 
CDT BENEEDEDSOON. 

0840AM EXTBISIVESQUAU. UNE FROM MIDlXETNSWWDTHROUai 

CUT NRNANDCNTRLMS 

0948AM INTO WNU IS HWING EAST AT 40-50 KT.EMBEDOe) 

CDT SUPERCEU AND 

1M5AM BQWWGSEGHWK CONTINUE TO BE OBSERVED. T>€ 

CDT ATMOSPHERE EAST OF TT€ 

1139 AM ’ UNE remains HODERATav UNSTABIE WITH 1000-1500 VKG 
MUCAPE.A 

STRONG 60-70 KT LU WIU PERSIST ACROSS THE LOWER MS 
AW IN VALLEY 

DURING TT€ MORNING WUH VB!Y URGE 0-2 KM HODOGRAPHS 
SlffPORTIVE OF 

LOW LEVEL MESOCYaONES AND EMBe»H) QLCS TORNADOES 
INADOmONTQ 
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j Pubfic Severe Weather Outlooks 

Select rwie ZCZC SPCPWOSPC ALL WOUS4Q KWNS 270923 AIZOOO- 
10423 AM CDT IGAZOOO-HSZOOO-TNZOOO-271800- PUBUC SEVERE WEATHBIm 
1226PMCDT OUKOOK NWS STORM PREDICTION CENTER NORMAN OK 
0458PMCDT 0423 AM CDT WH) APR 27 2011 ...OUTBREAK OF SEVERE 
THUNDERSTORMS AND TORNADOES EXPECIH) OVER PARTS 
OF THE KNNESSEE VALLEY AND SOUTHEAST US THIS 
AFKRNOON AND TONIGHT... THE NWS STORM PRKlICTION 
CENKR IN NORHIN OK IS FORECASTING THE DEVaOPMENT 
OF A FEW STRONG TO W0ie<T..1.0NG-TRAa< TORNADOES 
OVER PARTS OF T>€ TENNESSEE VALLEY AND SOUnCAST US 
THIS AFKRNOON AND TONIGHT. TT€ AREAS MOST UKaY TO 
EXPERIENCE THIS ACnvnV DKLUOE NORTHEIW ALABAMA 
FAR NORTKWESKRN GEORGIA NCRTHEASTHIN MlSSlSaPP! 
SOUTHBiN TENNESSEE ELSENHERE.-.SEVEIK STORMS ARE 
ALSO POSSffilE FROM...THE LOWER GREAT LAKES REGION 
AND HTODLE ATIANKC TO THE CENTRAL AW EASTERN GULF 
COAST STAKS. THUNDERSTORMS ARE EXPECTED TO ERUPT 
OVER PARTS OF TT€ LOWER MISSISSIPPI VAUEY BY EARLY 
AFKRNOON AHEAD OF A POWERFUL STORM SYSTBI 
CURRBVKY OVER THE CENTRAL AND SOUTHERN PLAINS. THE 
STORMS Wai QUICKLY MOVE EAST-NORTHEASTWARD OVBl 
THE TENNESSEE VALLEY AW SOUTHEAST STAKS THIS 
AFKRNOON AND EVEMWG...WITH ADOmONAL STORMS 
DEVELOPING INTO THE LOWER GREAT LAKES AW OHIO 
VALLEY REGION. STORMS Wtti SHIFT EASTV/ARD ACROSS 
POKUONS OFTHE NOKTHEASTERN...HIE»LE ATLANnC..AND 
SOUTHEASKRN STAKS DURING THE EVENWG AND 
OVERNIGHT HOURS. AS THE THUNDERSTORMS ENCOUNTER A 
VERY MOIST AND UNSTAHE AIR MASS...THEY WDl RAPIDLY 
BEC»€ SEVKE WITH THE POKNTIALTO PRODUCE STRONG 
TO VIOLENT..XONG-TRACX TORNADOES...LARGE HAIL. JU® 
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Found 16 granule(s) for Dataset: TRMM Precipitation Radar (PR) Level 2 Surface C 
Product (TRMM Product 2A21) J 


TWMW ZA21.7:2A21-20Il(V427.76594.7J®Fjr 
TRMM 2A21.7:2A21X011&427.76595.7J«F.Z 
TRMM 2A2L.7:2A21.20n0427.76596.73Cf.Z 
TRW4 2A21.7:2A21.2011(M27.76597.7je)F.2 
TRMM 2A21.7:2A21-ZQn0427.76598.7JOF.Z 
TRMM 2A21.7:2A21.201104Z7.76599.7JCFZ 
TRMM 2A21.7:2A21.ZOn0427.76600.7JCF^ 

TRMM ZA21.7:2A2:-ZOI1Q42?.76602.7JC)FZ 
TRMM 2A21.7:2A2120110427.766D3.73tOF.Z 
TRMM 2A21.7:2A21.20n0427.76604.7Xfly.Z 


Data Granules 


All Sarsaiari fblows 

Jason Cooley t OrTomadoCooley 

May 19 2013; #Tomado in Edmond. OK. We chased three tornadoes that day. #okwx 
pic.twitter.com/UAnAVFYOHV Q 
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■5-19-13 BEthel Acres. OKTsrnads 

■’'’'■'NOT FOR BROADCAST** ’'Spencer Bascco captured this 

^Fatalities ivere reported as this tornado tore through the an 


Videos 


rday afternoon. 


nado 


a hance Cold iron and myself streamed video to KOCO-B in Oklahoma City during this violent tornaio. My girlfriend, Alicia Kay, 
at to go on her first chase with us and filmed this EFA tornadol This tornado footage was filmed near the Dafe/Shawnee, 
Oklahoma area on May 19, 2D13 hy Alicia Kay. 

■ Powerful EFA Tornado ^est of Shawnee. OK f5fl9/2C13i 

NOT FOR BROADCASTS F4 tornado that affected Dale, Bethel Acres, and the western side of Shawnee, Oklahoma on May 19th, 

2D13. This tornado crossed highway 1Q2 just in front of us. 

^^5/19 / 2013 Vipifl, K 5 ft oce To rnado ^ ^ _ 
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Adapting Data Albums 
Technology 

• Retrospective Aggregation to Real time 
Aggregation 

o Aggregation components to be configured to the right 
distributed data and information resources 

o Event (disaster) monitoring components 

• Improving the existing relevancy ranking 
algorithm (especially to handle social media 
feeds) 

• Customizations per applications 

o Curated list of resources to monitor and aggregate 
based on specific event triggers 

o Custom displays for each application or a common API 
serving a "data album" for an event 


Summary 


• Data Albums technology can be a useful 
component within any system designed to support 
disaster recovery and response 

• With the right modifications, this technology can 
address a critical need - "Building and 
Understanding the Picture" 



Find out more 


Dr. Rahul Ramachandran 
rahul.ramachandran(g)nasa.qov 

http://innovations.itsc.uah.edu/dataalb 

ums-hurricane/ 



